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(54) Shaft supporting structure of the water pump 



[Utility model registration claim] 

[Claim 1] It fixes to a crank case (1) t it sets to the water pump which feeds the 
coolant by rotation of an impeller, and they are crank-case covering (2) and pump 
covering about a water-pump main part (8) to the heavy-gage portion of a crank case 
(1) (9). The impeller shaft (11) which fastens and makes a twist a bolt (12) and 
transmits turning effort to an impeller from the driving source in a crank case (1) It 
supports free [ direct rotation ] to the inner skin of a hole (20). the shaft support 
formed in the boss section (8a) of a water-pump main part (8) — Fix body of 
revolution for power transfer, such as a gear, to a part for the lobe by the side of the 
crank case (1) of an impeller shaft (11), and an impeller shaft (1 1) is extended further. 
It supports to a hole (26). the shaft support which formed the point in the 
above-mentioned heavy-gage portion of a crank case (1) — Both **** support of the 
both-sides shaft portion of the above-mentioned body of revolution is carried out 
with a hole (20). shaft support of a crank case (1) — shaft support of a hole (26) and a 
water-pump main part (8) — The lubricating oil feed holes (22) which carry out 
opening are formed in a crank case (1) at the boss section (8a). The drain oil slot (25) 
which results in a crank case (1) is formed in a hole (20) portion, shaft support of a 
pump body (8) — This drain oil slot (25) is the shaft supporting structure of the water 
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pump characterized by being open for free passage to lubricating oil feed holes (22) 
through the space portion (S) inside [ pump-body ] the boss section (8a). 

[Detailed explanation of a design] 
(Field of the Invention) 

This design fixes on airframes, such as an engine or a missions case, and is related 
with the water pump which feeds the coolant by rotation of an impeller. 
(The conventional technology and its technical problem) 

This kind of conventional water pump attaches a ball bearing 40 in two trains at the 
inner skin of a pump body 8, as shown in a view 3 ? and it is carrying out the 
cantilevered suspension of the impeller shaft 11 through this ball bearing 40. The 
impeller shaft 1 1 is equipped with the drive gear 15, and this drive gear 15 is carrying 
out interlocking connection through the middle gear 16, for example, a cam shaft gear, 
at the crank gear 17 of a crankshaft 5 while it is prolonged in a crank case (engine) 1. 
For oil seal and 30, as for a cooling water inhalation mouth and 37, mechanical seal and 
35 are [ 21 / the outflow of cooling water and 38 ] cooling water jackets. 
However, if two ball bearings 40 are used as shown in the 3rd view , part cost and 
assembly cost will become high, and it will also become the cause of the increase in a 
weight. Moreover, the size of the shaft orientations of the water-pump main part 8 
becomes large by carrying out the cantilevered suspension by two bearings. 
(The purpose of a design) 

The purpose of this design is mitigating a weight while it abolishes two ball bearings 
and reduces cost by that cause by supporting an impeller shaft directly by the 
water-pump main part. 

Moreover, it is also one of the purposes of this application design to enable it to use 
the oil mist in a crank case for the lubrication of an impeller shaft effectively. 
(Means for attaining the purpose) 

In the water pump which this design fixes to a crank case in order to attain the 
above-mentioned purpose, and feeds the coolant by rotation of an impeller Into the 
heavy-gage portion of a crank case, a water-pump main part with crank-case 
covering and pump covering The impeller shaft which fastens and makes a twist a bolt 
and transmits turning effort to an impeller from the driving source in a crank case It 
supports free [ direct rotation ] to the inner skin of a hole, the shaft support formed in 
the boss section of a water-pump main part — Fix body of revolution for power 
transfer, such as a gear, to a part for the lobe by the side of the crank case of an 
impeller shaft, and an impeller shaft is extended further. It supports to a hole, the 
shaft support which formed the point in the above-mentioned heavy-gage portion of a 
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crank case — Both **** support of the both-sides shaft portion of the 
above-mentioned body of revolution is carried out with a hole, shaft support of a 
crank case — shaft support of a hole and a water-pump main part — The lubricating 
oil feed holes which carry out opening into a crank case at the boss section are 
formed, the drain oil slot which results in a crank case is formed in a part for the shaft 
support pore of a pump body, and this drain oil slot is open for free passage through a 
space portion at lubricating oil feed holes inside [ pump-body ] the boss section. 
(Example) 

perpendicular drawing of longitudinal section of the horizontal ** type engine with 
which the view 2 applied this design — it is — this view 2 — setting — a crank case 
1, the crank-case covering 2, and a cylinder (not shown) (etc. — an engine is 
constituted and the crankshaft 5 and the cam shaft 6 grade are mutually supported in 
parallel by a crank case 1 and the crank-case covering 2) 

The water pump 7 for cooling is arranged at the upper-limit section of a crank case 1, 
and is equipped with the impeller shaft 11 grade of the shape of the water-pump main 
part 8, the water-pump covering 9 t an impeller 10, and a pipe. With the crank-case 
covering 2, the upper-limit section of a pump body 8 and the pump covering 9 fixed to 
the crank case 1 with the bolt 12, and the soffit section of a pump body 8 and the 
pump covering 9 has fixed to the crank-case covering 2 with the bolt 13. The impeller 
shaft 11 is prolonged in a crank case 1, and is equipped with the drive gear 15 in one, 
and the drive gear 15 is carrying out interlocking connection through the cam shaft 
gear 16 at the crank gear 17 of a crankshaft 5. 

while an impeller 10 is contained in the pump house 18 of a pump body 8 in the view 1 
showing the elements on larger scale of a view 2 — sheet metal forming a hub 
section 10a — one — having — a hub — pressing fixing of the section 10a is carried 
out at the point of the impeller shaft 1 1 

a hub — section 10a serves also as the lid of the arrow A side edge section of the 
impeller shaft 1 1 

boss section 8a for [ in a pump body 8 ] shaft support to a crank-case 1 side — one 

— having — boss section 8a — shaft support — a hole 20 — having — shaft support 

— it is supporting free [ direct rotation of the impeller shaft 1 1 ] to the inner skin of a 
hole 20 shaft support — the suitable oil clearance exists in the inner skin of a hole 20, 
and the front face of a shaft 1 1 ORUSHIRU 21 is attached in the edge by the side of 
pump covering of boss section 8a (Arrow A side). The lubricating oil feed holes 22 are 
formed in the upper part of boss section 8a, opening of the upper limit of the 
lubricating oil feed holes 22 is carried out into a crank case 1, and the soffit section of 
the lubricating oil feed holes 22 is opening it for free passage into the fitting portions 
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of boss section 8a and the impeller shaft 1 1 through the space portion S for oil seal 21 
arrangement, support of boss section 8a — the drain oil slot 25 is formed in the soffit 
section of a hole 20 in parallel with the impeller shaft 11, and this drain oil slot 25 has 
resulted from the space portion s to a part for the crank-case 1 interior 
a crank case 1 — impeller shaft support — the point of the impeller shaft 1 1 which 
the hole (crevice) 26 is formed and is prolonged in a crank case 1 — the 
above-mentioned shaft support — it is supported by the inner skin of a hole 26 free 
[ direct rotation ] both support — the drive gear 15 is pressed fit in a hole 20 and 
shaft 1 1 portion of 26 rotations, and the baffle of the drive gear 15 to a shaft 1 1 is 
given by the stop pin 27 That is, a pin 27 is pressed fit in a shaft 1 1 right-angled, and 
the ends lobe is engaging with the slot of the radial of the drive gear 1 5. A 
spacer^cum-the washers 28 and 29 have fitted into a shaft 1 1 at the both sides of the 
drive gear 15. 

mechanical seal 30 is arranged between oil seal 21 and the impeller 10, mechanical 
seal 30 is equipped with a support ring 31, a spring 32, and main part of seal 33 grade, 
and a support ring 31 is attached in the inner skin of a pump body 8 — having — the 
main part 33 of a seal — the hub of an impeller 10 — the end face of section 10a is 
contacted and the spring 32 is ****(ed) between the support ring 31 and the main 
part 33 of a seal the elastic force of a spring 32 — the main part 33 of a seal — a hub 
— while carrying out a pressure welding to section 10a, the impeller 10 and the 
impeller shaft 1 1 are energized in the direction of arrow A 

35 is the cooling water inhalation mouth prepared in the pump covering 9, and is 
connected to the delivery of a radiator through a pipe. Moreover, although not 
illustrated to a pump body 8, the cooling water delivery is formed in the method of the 
outside of radial of an impeller 10, for example, it is open for free passage to the 
cooling water jacket of a cylinder as shown in the 3rd view , and the cylinder head, 
in addition, it is positioned by centering-location fitting (B) between the water^pump 
main part 8 and the crank-case covering 2, and positions with a dowel pin (not shown) 
between the crank-case covering 2 and a crank case 1 — having — thereby — shaft 
support of the water-pump main part 8 — shaft support of a hole 20 and a crank case 
1 — concentricity with a hole 26 is raised 
(Operation) 

During engine operation, the turning effort of a crankshaft 5 is transmitted to the 
impeller shaft 1 1 through the crank gear 17, the cam shaft gear 16, and the drive gear 
15, and rotates an impeller 10. The cooling water sucked in from the inhalation mouth 
35 by rotation of an impeller 10 is pressurized, and the cooling water jacket in an 
engine is supplied from a delivery. 



4 



(Utility Model Koukoku H631197) 



under engine operation and the inside of a crank case 1 — an oil mist — full — **** 
— the oil mist — shaft support of a crank case 1 — the inner skin of a hole 26 is 
resulted in the peripheral face of lubrication, then the impeller shaft 1 1 which was 
[ both ] contained in the lubricating oil feed holes 22 of boss section 8a, an oil film is 
made on the front face of a shaft 11, and the lubrication of the shaft front face is 
carried out The oil after lubricous is returned in a crank case 1 from the drain oil slot 
25. 

if an example of the attachment procedure of the impeller shaft 11 is shown, while 
pressing the impeller 10 fit in the impeller shaft 1 1 beforehand — a pump body 8 — oil 
seal 21 and mechanical seal 30 — equipping — the impeller shaft 11 — shaft support 
of double seals 30 and 21 and the boss section 8 — it inserts in a hole 20 Next, while 
equipping the impeller shaft 1 1 with a washer 28 and a pin 27, the drive gear 1 5 is 
pressed fit and the drive gear 15 is made to engage with a pin 27. Moreover, a washer 
29 also fits in. and — at the same time it carries out centering-location fitting (B) of 
the pump body 8 to the crank-case covering 2 — the impeller shaft 1 1 — shaft 
support of a crank case 1 — it inserts in a hole 26 and binds tight with bolts 12 and 13 
with the pump covering 9 
(Another example) 

A chain sprocket is fixed at an impeller shaft instead of the drive gear 1 5, and it may 
be made to carry out interlocking connection at a crankshaft through a chain driving 
mechanism. 
(Effect of a design) 

the impeller shaft which transmits turning effort to an impeller from the driving source 
within an engine or a missions case in the water pump which this design fixes on 
airframes, such as an engine or a missions case, as explained above, and feeds the 
coolant by rotation of an impeller — shaft support of a water pump — since it is 
supporting free [ direct rotation ] to the inner skin of a hole, there are the following 
advantages 

(1) Since the ball bearing for water^pump shaft support of two trains like equipment 
before is abolished, part cost can be reduced. 

(2) Since the ball bearing for water-pump shaft support of two trains like equipment 
before is abolished, a bearing insertion process can be skipped and the number of 
assemblers can be cut down. Assembly work becomes easy by that cause, and 
assembly cost can also be reduced. 

(3) Since the ball bearing for water-pump shaft support of two trains like equipment 
before is abolished, lightweight-ization of a water pump can be attained. 

(4) Since the ball bearing for water-pump shaft support of two trains like equipment 
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before is abolished, the noise by the ball bearing can be reduced. 

(5) Moreover, fix the body of revolution for power transfer of drive gear 15 grade to a 
part for the lobe in an airframe of the impeller shaft 11, and extend the impeller shaft 
1 1 . the shaft support which formed the point in the airframe — a hole 26 — 
supporting — shaft support of an airframe — shaft support of a hole 26 and the 
water-pump main part 8, since both **** support of the both-sides shaft portion of 
the above-mentioned body of revolution is carried out with the hole 20 The 
shaft-orientations length of a pump body 8, especially the shaft-orientations length of 
the fitting portion of a pump body 8 and a shaft 1 1 can be reduced, and the whole 
engine can be made compact. 

Moreover, compared with a cantilevered suspension, there are also few deflections by 
bending in the body-of^revolution supporting section of the impeller shaft 11, and 
noise can also be reduced. 

(6) Moreover, form the lubricating oil feed holes 22 which carry out opening in a crank 
case 1 at boss section 8a. The drain oil slot 25 which results in a crank case 1 is 
formed in 20 portion, shaft support of a pump body — a hole — this drain oil slot 25 

— the space portion S inside [ pump-body ] boss section 8a — minding — the 
lubricating oil feed holes 22 — open for free passage — **** — the oil mist in a crank 
case 1 — shaft support — the inner skin of a hole 26 — lubrication — then [ both ] a 
lubricating oil — the peripheral face of the lubricating oil feed holes 22 to the shaft 1 1 

— resulting — the front face of a shaft 11 — an oil film — making — shaft support of 
a shaft front face and a pump body 8 — the lubrication of the hole 20 is carried out 
and it is returned in a crank case 1 from the drain oil slot 25 after that 

namely, the oil mist in a crank case 1 — the impeller shaft 11 and its support — the 
lubrication of holes 20 and 26 — effective — it can use — thereby — a lubricous 
performance — improving — support — there is little wear of holes 20 and 26 and 
endurance's improves 

(7) the structure which the pump body 8 is ******(ed) by the heavy-gage portion of a 
crank case 1 with the bolt 1 2 with the crank-case covering 2 and the pump covering 9, 
and supports the impeller shaft 1 1 — support of a pump body 8 — the support formed 
in the above-mentioned heavy-gage portion of a crank case 1 while supporting with 
the hole 20 — the point of the impeller shaft 1 1 is supported with the hole 26 
Therefore, the anchoring rigidity of the pump body 8 to a crank case 1 can become 
high, the impeller shaft 1 1 can be supported with a sufficient precision, and, moreover, 
** can also fully maintain the rotational accuracy of an impeller shaft conjointly with a 
lubricating oil mechanism without bearing. 
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[Brief Description of the Drawings] 

Drawing of longitudinal section of a water pump with which the view 1 applied this 
design, the longitudinal-section partial diagrammatic view of the engine with which the 
view 2 was equipped with the water pump of a view 1, and a view 3 are drawings of 
longitudinal section of the conventional example. 1 and 2 .... a crank case, crank-case 
covering (engine), a water-pump main part, and 10 .. an impeller and 11 ..an impeller 
shaft and 1 5 .. a drive gear (an example of the body of revolution for power transfer), 
and 20 .. impeller shaft support — a hole and 22 .. lubricating oil feed holes and 25 a 
drain oil slot and impeller shaft support — a hole (crevice) and S .. the space section 



7 



(Utility Model Koukoku H6-31197) 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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